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Sugar. Sugar, by elevating brain levels of serotonin, would be expected to
have a calming effect on behavior (Glinsmann, Irausquin, and Park 1986).
Nevertheless, the suggestion that sugar consumption induces hyperactive
behavior is an old one (Seham and Seham 1929; Randolph 1947; Rinkel,
Randolph, and Zeller 1951), and many parents have been reported to
believe that sugar is a cause of uncontrolled behavior in their children
(Crook 1975). Data to support this idea are limited. One retrospective
review of glucose tolerance curves of hyperactive children found that 75
percent of 261 hyperkinetic children had abnormal glucose tolerance
curves following a 5-hour glucose tolerance test (Langseth and Dowd 1978).
Other studies have not found abnormal glucose tolerance curves. An
association was suggested between destructive agressive behavior and
sugar intake in hyperkinetic children, but not in other normal 4-to 17-year-
old children, based on 7-day food diaries kept by the mothers and video-
taped observations of behavior by trained observers blinded to the protocol
(Prinz, Roberts, and Hantman 1980). Another study noted an inverse
relationship between sugar consumption by children and standardized
measures of intelligence and school achievement (Lester, Thatcher, and
Monroe-Lord 1982). None of these studies has shown a cause-and-effect
relationship between sugar and behavior.

One way to study cause and effect, in contrast to correlation and associa-
tion, is with a double-blind challenge study in which subjects are exposed
to a test substance or to a placebo and the results compared. To date,
however, only short-term challenges have been carried out; their results
show little effect. For a group of 21 boys whose families responded to an
advertisement seeking children with adverse behavioral reactions to di-
etary sugar loads, the ingestion of sugar produced a slight but significant
decrease in gross motor activity (as would be expected on neurochemical
grounds), and no differences were found in attentional measures (Behar et
al. 1984). One hyperkinetic 5-year-old male and his mother both became
frustrated, hyperactive, and difficult to control after a double-blind chal-
lenge with sugar in lemonade. However, not 1 of 50 other hyperkinetic
children tested in the same way responded to a sugar challenge (Gross
1984).

The effects of acute challenges of sucrose in comparison to the artificial
sweetener aspartame in grade school children were compared using 37
behavioral (playroom observation and examiner ratings) and cognitive
(learning and memory tasks) measures (Wolraich et al. 1985). No differ-
ences in any measure of performance were found. No systematic change in
activity was observed in eight school-aged children exposed to three differ-
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ent doses of sucrose or to an aspartame placebo, and no clear effect was
found on the Continuous Performance Task (Ferguson 1984).

To date, the only double-blind challenge that has reported an increase in
activity after consumption of sugar was a pilot study of 13 psychiatrically ill
children given regular orange juice or juice with sugar added in the form of
sucrose or fructose (Connors and Blouin 1983). A subsequent study of 37
children who were psychiatric inpatients appears to suggest that during
classroom observation less motor activity is seen with the sucrose and
fructose challenges compared with aspartame (Connors 1984a). Overall,
acute challenges with dietary sugar have failed to show that sugar causes
hyperactivity, inattention, or impulsiveness (Rapoport 1986; Ferguson,
Stoddard, and Simeon 1986).

Caffeine. Caffeine has been a concern of consumer groups because of
possible deleterious effects upon children’s behavior (Rumsey and
Rapoport 1983). In a series of studies of the effects of caffeine in normal
grade school children, habitual dietary caffeine intake was found to be a
significant predictor of behavior (Elkins et al. 1981; Rapoport, Elkins, et al.
1981; Rapoport, Jensvold, et al. 1981; Rapoport 1983; Rapoport et al.
1984). Children who habitually consumed greater amounts of caffeine
became more anxious and difficult to arouse when they were deprived of
caffeine. When children were challenged with caffeine, the habitually high
consumers felt little effect, but children who normally consumed little
caffeine experienced adverse effects. Because no caffeine was consumed
for 2 weeks preceding the challenge in this study, these effects are not likely
to be due to caffeine tolerance, but instead suggest a possible physiologic
basis for caffeine effects in children.

Considerable research has been conducted on the possible therapeutic
effects of caffeine on behavior in children. In an uncontrolled cross-over
trial with hyperactive children that compared the effects of caffeine, meth-
ylphenidate, and no treatment, caffeine significantly improved behavior
(Schnackenberg 1973). In one study, caffeine has also been reported to
improve the reaction times of hyperactive children (Reichard and Elder
1977), but not in more carefully controlled studies (Huestis, Arnold, and
Smeltzer 1975; Garfinkel, Webster, and Sloman 1975; Firestone et al. 1978;
Connors 1979). Comparisons of caffeine with stimulants such as
amphetamine or methylphenidate have consistently found the prescription
agents to be superior (Garfinkel, Webster, and Sloman 1975; Gross 1975;
Huestis, Arnold, and Smeltzer 1975; Arnold et al. 1978; Firestone et al.
1978). Thus, a therapeutic role for caffeine in hyperactivity is uncertain.
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Hypoglycemia

Hypoglycemia (low blood sugar) can occur either after a fast (fasting
hypoglycemia) or several hours after the consumption of a meal (reactive
hypoglycemia). Many individuals believe they suffer from reactive hypo-
glycemia because they experience symptoms of weakness, confusion, ang
irritability after eating sugars or other carbohydrate foods. However, it has
not been possible to document an association between these symptoms and
low blood sugar or insulin levels, and most authorities believe that symp-
toms are due to causes unrelated to blood sugar levels (Green 1981). Some
authors believe a high percentage of patients referred with symptoms of
hypoglycemia have emotional disorders rather than actual hypoglycemia
(Johnson et al. 1980; Ford, Bray, and Swerdloff 1976).

True reactive hypoglycemia is diagnosed by an oral glucose tolerance test
in which the administration of a large dose of glucose is followed by a
collection of blood samples at hourly intervals for the next S hours. These
tests are often unreliable (Lev-Ran and Anderson 1981; Charles et al. 1981).
The generally accepted dividing line between normal and abnormal blood
sugar of 50 mg/dl in whole blood may be too high, because lower levels have
been observed in many individuals who experience no hypoglycemic
symptoms (Hofeldt, Adler, and Herman 1975; Cahill and Soeldner 1974),
Only when symptoms of hypoglycemia such as sweating, tremor, anxiety,
and irritability occur at the same time as the documented low blood sugar
level can a valid diagnosis of reactive hypoglycemia be made. Such a
diagnosis may indicate the early presence of a disease such as diabetes.

Antisocial Behavior

Before the 1970’s, interest in a possible relationship between diet and
criminal behavior was generally limited to food faddists, but more recently,
scientists have given serious attention to this matter (Hippchen 1978, 1981;
Reed 1977; Rimland 1981; Rimland and Larson 1981; Schauss 1980;
Schoenthaler 1983b). Advocates of a link between diet and criminality do
not agree on a single mechanism by which diet might influence criminal
behavior. Among the suggested explanations are reactive hypoglycemia,
food allergies, and other undocumented adverse reactions to food, to
vitamin and mineral deficiencies, and to toxicities (Feingold 1979; Green
1976; Hippchen 1978, 1981; Rimland 1981; Rimland and Larson 1981;
Schauss 1980; Schmidt, Brajkovich, and Asch 1981; Schoenthaler 1983a,
1983b). Experts in criminology and psychiatry have reviewed these claims
and have strongly concluded that no evidence for such a connection exists.
The studies that purport to show such a link are seriously flawed, lack
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